Key indicators: single-crystal X-ray study; T = 297 K; mean (C-C) = 0.002 Å; R factor = 0.037; wR factor = 0.122; data-to-parameter ratio = 21.8.
In the title compound, C 16 H 16 N 4 OS, the dihedral angle between the pyridine and benzene rings is 81.08 (6) . The pyrazole ring makes dihedral angles of 12.36 (7) and 87.96 (6) , respectively, with the pyridine and benzene rings. In the crystal, molecules are linked by N-HÁ Á ÁO and N-HÁ Á ÁS hydrogen bonds and a weak C-HÁ Á ÁS interaction into a layer parallel to the ab plane. Weak C-HÁ Á Á andinteractions [centroid-centroid distances = 3.7043 (9) and 3.8120 (7) Å ] are also observed.
Related literature
For bond-length data, see: Allen et al. (1987) . For a related structure, see: Fun et al. (2011) . For background to and applications of pyrazoline derivatives, see: Amir et al. Table 1 Hydrogen-bond geometry (Å , ).
Cg3 is the centroid of the C9-C14 ring. Symmetry codes: (i) x; y À 1; z; (ii) Àx þ 1; Ày; Àz; (iii) x þ 1; y; z; (iv) Àx þ 3; Ày þ 1; Àz þ 1.
Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 (Ji & Shi, 2006; Bai et al., 2007) and fluorescent sensors (Gong et al., 2011) . For our research on the biological properties of pyrazoline derivatives, the title compound (I) was synthesized from the cyclization reaction of the heteroaryl chalcone derivative and thiosemicarbazide. Crystals of (I) were grown in order to study the structural and activity relationship with another pyrazoline derivative (Fun et al., 2011) .
In the title molecule ( Fig. 1) , C 16 H 16 N 4 OS, the dihedral angle between the pyridine and benzene ring is 81.08 (6)°, whereas the pyrazole ring makes dihedral angles of 12.36 (7) and 81.08 (6)° with the pyridine and benzene rings, respectively.
The carbothioamide unit lies on the same plane with pyrazole ring with an r.m.s. of 0.0468 (1) Å for the eight non H atoms (C6, C7, C8, C15, N1, N2, N4 and S1). The methoxy group is co-planar with its attached benzene ring with a torsion angle C16-O1-C12-C13 = -0.5 (2)° and an r.m.s. of 0.0102 (1) Å for the eight non H atoms. Bond distances of (I) are in normal range (Allen et al., 1987) .
In the crystal packing (Fig. 2) , the molecules are linked by N-H···O, and N-H···S hydrogen bonds as well as with weak C-H···S interactions (Table 1) into a layer parallel to the ab plane. π-π interactions with the distances of Cg1···Cg2 (-1 + x, y, z) = 3.8120 (7) Å and Cg2···Cg2 (3 -x, -y, 1 -z) = 3.7043 (9) Å are also present. Cg1 and Cg2 are the centroids of N1/N2/C8/C7/C6 and N3/C1-C5 rings, respectively.
Experimental
The title compound was synthesized by the cyclization reaction of E-3-(4-methoxyphenyl)-1-(pyridin-2-yl)prop-2-en-1-one (0.24 g, 1 mmol) with excess thiosemicarbazide (0.18 g, 2 mmol) in a solution of KOH (0.11 g, 2 mmol) in ethanol (10 ml).
The reaction mixture was vigorously stirred and refluxed for 3 h. The pale-yellow solid of the title compound obtained after cooling off the reaction was then filtered off under vacuum. Pale yellow block-shaped single crystals of the title compound suitable for X-ray structure determination were recrystallized from methanol/ethanol (1:2 v/v) by slow evaporation of the solvent at room temperature after several days (m.p. 468-469 K).
Refinement
Amide H atoms were located in a difference maps and refined freely [N-H = 0.847 (18) and 0.84 (2) Å]. The remaining H atoms were positioned geometrically and allowed to ride on their parent atoms, with C-H = 0.93 Å for aromatic, 0.98 Å for CH, 0.97 Å for CH 2 and 0.96 Å for CH 3 . The U iso (H) values were constrained to be 1.5U eq (C) for methyl H atoms and 1.2U eq (C) for the remaining H atoms. A rotating group model was used for the methyl groups. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.50444 (5) 0.19990 (4) 0.13335 (2) 0.04687 (11) 
Hydrogen-bond geometry (Å, °)
Cg3 is the centroid of the C9-C14 ring. 
